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IN THE CLAIMS: 
Rewrite the pending claims and add new claims as follows: 

1. (original) A method of operating a master/slave system, said method comprising the 
steps of: 1 

identifying a master receive data phase value to coordinate the transfer of data from a 
slave device without phase alignment circuitry to a master device with a universal phase 
aligner; 1 

transferring data from said slaveldevice to said master device in accordance with said 
master receive data phase value; 1 

characterizing a master transmit data phase value to coordinate the transfer of data 
from said master device to said slave device; and 

routing data from said master device to said slave device in accordance with said 
master transmit data phase value. 1 

2. (original) The method of claim 1 wperein said identifying step includes the steps of: 
applying an alignment signal from said slave device to said master device; and 
aligning a receive data clock signal With said alignment signal to obtain said master 

receive data phase value. 1 

3. (original) The method of claim 2 wherein said identifying step further includes the 
steps of: 1 

applying a margin offset to said master receive data phase value; and 
storing said master receive data phase value. 

4. (original) The method of claim 1 whenein said transferring step includes the steps of: 
adjusting a system clock signal in accordance with said master receive data phase 

value to obtain a master receive data clock; anfl 

receiving data at said master device in response to said master receive data clock. 

5. (original) The method of claim 1 wherein said characterizing step includes the steps 
of: \ 

routing request bus data received at said suave device to said master device to form re- 
routed request bus data; and I 
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aligning a receive data clock si 
master transmit data phase value. 
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al with said re-routed request bus data to obtain said 



6. (original) The method of claim t> 
steps of: 

applying a margin offset to said 
storing said master transmit datajph 

7. (original) The method of claim 



naster transmit data phase value; and 
ase value. 



wherein said characterizing step further includes the 



wherein said aligning step includes the steps of: 
adjusting a system clock signal i: l accordance with said master transmit data phase 
value to obtain a master transmit data clock; and 

transmitting data from said master device in response to said master transmit data 

clock. 

8. (Canceled) A method of operatir g a master/slave system, said method comprising the 
steps of: 

assessing a phase delay required 
device with a universal phase aligner an I 
and 

communicating data between saiji i 
with said phase delay. 



9. (Currently amended) Th e m e thoc 
st e p of 

A method of operating a master/s 



assessing a phase delay required 



device with a universal phase aligner anc 



ibr synchronized communication between a master 
a slave device without phase alignment circuitry; 

master device and said slave device in accordance 



of claim 8 wh e r e in said ass e ssing st e p includ e s th e 



ave system, said method comprising the steps of: 



i or synchronized communication between a master 



a slave device without phase alignment circuitry; 



assigning, based upon said phase 
does not process and a second data signal 
communicating data between said 



delay, 



, a first data signal edge that said slave device 
edge that said slave device does process ; and 
master device and said slave device in accordance 



with said phase delay . 

1 0. (Currently Amended) The method 
the step of assessing a plurality of phase 
between said master device and a corresponding 



3f claim 9 & wherein said assessing step includes 
required for synchronized communication 
plurality of slave devices. 



delays 
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1 1 . (Currently amended) Th e m e thod of claim 10 wher e in said communicating st e p 
includ e s th e st e p of identifying a s e l ei 



t e d phas e d e lay of said plurality of phas e delays for 
d e vic e of said plurality of slav e d e vic e s, wh e r e in said 



communication with a s e lect e d slav e 



communicating st e p is p e rform e d in -g ccordanco with said s e l e ct e d phase delay. 



A method of operating a master/slave system, said method comprising the steps of: 



assessing a plurality of phase 



delays required for synchronized communication 



between a master device with a universal phase aligner and a plurality of slave devices 



without phase alignment circuitry; 

identifying a selected phase delay from said plurality of phase delays for a selected 



slave device of said plurality of slave devices; and 



communicating data between said master device and said selected slave device of said 



plurality of slave devices in accordai ce with said selected phase delay. 



12. (original) The method 
selected slave device of said pluralit 
device. 



of claifn 1 1 further comprising the step of designating a 

r of slave devices for communication with said master 



13. (original) The method of claim 12 wherein said designating step includes the step of 
applying a control signal to a side bend bus linking said plurality of slave devices. 



1 4 . (original) The method 
applying a control signal to a reques 

15. 



of claifm 12 wherein said designating step includes the step of 
bus linking said plurality of slave devices. 



(Currently amended) A master/slave system, comprising: 
a plurality of slave devices, e ach slave device including a clock circuit without phase 
alignment circuitry; and 

a master device with a universal phase alignment circuit including a an addressable 
phase value register bank storing a plurality of phase values for said plurality of slave 
devices, said master device utilizing a selected phase value of said plurality of phase values to 
alter a system clock signal in accorda ice with said selected phase value so as to establish 



synchronous communication betweer 
plurality of slave devices. 



said master device and a selected slave device of said 
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16. (original) The master/slave system of claim 15 wherein said master device utilizes a 
first selected phase value to alter said system clock signal to establish a master receive data 
clock signal to receive data from said selected slave device. 



17. 



(original) The master/slave system of claim 16 wherein said master device utilizes a 

saic 



second selected phase value to alter s; 



id system clock signal to establish a master transmit 



data clock signal to transmit data to S£ id selected slave device. 

18. (original) The master/slave sy item of claim 15 wherein said master device performs a 
calibration operation in connection w th each slave device of said plurality of slave devices to 
identify said plurality of phase values. 

19. (original) The master/slave system of claim 18 wherein said master device adds an 



c id plurality of phase values. 



least one slave coupled to a commor 
method of phase aligning an interna 



offset value to each phase value of s 



20. (original) In a system comprising a master and at least one slave, the master and at 



bus, an auxiliary channel and a common clock, the 
clock in the master device and derived from the 
common clock to enable communication over the data bus with the at least one slave, the 
method comprising the steps of: 

the master causing the at lea it one slave device to emit a periodic data signal on the 
data bus by sending a command to t le at least one slave device on the auxiliary channel; 
the master receiving and sampling the periodic data signal with the internal clock; 
the master making a phase adjustment to the internal clock based on the sampled 
periodic signal to determine a phase boundary of the periodic data signal; 

the master storing the value of the phase adjustment in a storage device of the master; 

and 

the master adjusting the pha>e of the internal clock by the stored phase adjustment 
value plus an offset to receive data substantially without error from the at least one slave 
device. 

2 1 . (Currently amended) A met! od for calibrating transmission of data from a master 



device to a first slave device over a 
determining a phase offset v 



lata line, comprising: 

lue corresponding to data transmission from the master 



device to the first slave device over the data line; 
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storing the phase offset value in an addressable register bank in the master device to 
produce a stored offset value; and J 

using the stored offset value in tl^e transmission of data from the master device to the 
first slave device over the data line. 

22. (Previously added) The method of claim 21, wherein using the stored offset value 
further comprises: | 

adjusting the phase of a clock signal based on the stored offset value to produce a 
phase adjusted clock signal; and / 

transmitting data over the data line based on the phase adjusted clock signal. 



odi 
tJo 

of the output buffer is controlled based on the phase adjusted clock signal 



23. (Previously added) The method of claim 22, wherein transmitting data over the data 
line further comprises driving the data on the data line using an output buffer, wherein timing 



24. (Previously added) The meth 
value further comprises sending data 



d of claim 21, wherein determining the phase offset 
to the first slave device. 



25. (Previously added) The method of claim 24, wherein the data is sent to the first slave 
device over a request line. 

26. (Previously added) The method of claim 24, wherein determining the phase offset 
value further comprises receiving tl e data sent to the first slave device, from the first slave 
device. 

27. (Previously added) The method of claim 26, wherein determining the phase offset 
value further comprises comparing phase of the data received from the first slave device with 
phase of a clock signal. 



28. (Previously added) The 
device over a request line, and wh 
the data line. 



mefthod of claim 27, wherein the data is sent to the first slave 
:rein the data is received from the first slave device over 



29. (Previously added) The 
with a plurality of additional phas 



method of claim 21, wherein the phase offset value is stored 
offset values in the master device. 
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30. (Previously added) The method jbf claim 21, wherein the phase offset value is adjusted 
by a margin offset. 

3 1 . (Currently amended) The mothbd of claim 21 furth e r compris e s: 
d e t e rmining a control phas e offs e t valu e corr e sponding to control informati on 

transmission from the master device tp a s e cond slave devic e over a r e quest lino; 

storing the control phas e offspt valu e in th e master d e vic e to produc e a stor e d control 
offs e t valu e ; and 

using th e stored control offs e t valu e in th e transmission of control information from 
th e master d e vice to th e s e cond slav e d e vic e ov e r th e r e qu e st lin e . 

A method for calibrating transmission of data from a master device to a first slave 
device over a data line and a second slave device over a request line, comprising: 



determining a phase offset value corresponding to data transmission from the master 



device to the first slave device over the data line and a control phase offset value 



corresponding to control information transmission from the master device to the second slave 
device over the request line; 

storing the phase offset vAlue and the control phase offset value in the master device 
to produce a stored offset value and a stored control offset value, respectively; and 

using the stored offset value in the transmission of data from the master device to the 
first slave device over the data line and using the stored control offset value in the 
transmission of control informal ion from the master device to the second slave device over 



the request line. 



32. (Previously added) The method of claim 31, wherein using the stored control offset 
value further comprises: 

clock signal based on the stored control offset value to 
signal; and 

transmitting control information over the request line based on the phase adjusted 
clock signal. 



adjusting the phase of a 
produce a phase adjusted clock 



33. (Previously added) The 
over the request line further 
using an output buffer, whereir 
phase adjusted clock signal. 



method of claim 32, wherein transmitting control information 
cojnprises driving the control information on the request line 
the timing of the output buffer is controlled based on the 
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34. (Previously added) The method of plaim 31, wherein the control information includes 
a slave access request. 

35. (Previously added) The method df claim 21, wherein using the stored offset value 
further comprises using the stored offsejt value in the transmission of data over a plurality of 
data lines. 

36. (Previously added) The metho£ of claim 35, wherein using the stored offset value 
further comprises: 

adjusting the phase of a clock/ signal based on the stored offset value to produce a 
phase adjusted clock signal; and 

driVing data on the plurality jbf data lines using a corresponding plurality of output 
buffers, wherein timing of each output buffer of the plurality of output buffers is controlled 
based on the stored offset value. 

37. (Currently amended) A method for calibrating transmission of control information 
from a master device to a first slave device over a request line, comprising: 

determining a phase offset value corresponding to control information transmission 
from the master device to the first slave device over the request line; 

storing the phase offset v&lue in an addressable phase value register bank in the 
master device to produce a stored offset value; 

retrieving the stored offset value from the addressable phase value register bank ; and 

using the stored offset value in the transmission of control information from the 
master device to the first slave device over the request line. 

38. (Previously added) The method of claim 37, wherein using the stored offset value 
further comprises: 

adjusting the phase of a clock signal based on the stored offset value to produce a 
phase adjusted clock signal; and 

transmitting control information over the request line based on the phase adjusted 



clock signal. 

39. (Previously added) The 
over the request line further 



method of claim 38, wherein transmitting control information 
comprises driving the control information on the data line using 
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an output buffer, wherein timing of the output buffer is controlled based on the phase 
adjusted clock signal. 

40. (Previously added) The method orf claim 37, wherein determining the phase offset 
value further comprises sending data to me first slave device. 

41. (Previously added) The method ©f claim 40, wherein sending data to the first slave 
device further comprises sending data t© the first slave device over the request line. 

42. (Previously added) The methoa of claim 40, wherein determining the phase offset 
value further comprises receiving the pata sent to the first slave device, from the first slave 
device. 

43. (Previously added) The method of claim 42, wherein determining the phase offset 
value further comprises comparing jjhase of the data received from the first slave device with 
phase of a clock signal. 

44. (Previously added) The melpod of claim 43, wherein the data is sent to the first slave 
device over the request line, and wperein the data is received from the first slave device over 
a data line. 

45. (Previously added) The method of claim 37, wherein the phase offset value is stored 
with a plurality of additional phase offset values in the master device. 

46. (Previously added) The rr ethod of claim 37, wherein the phase offset value is adjusted 
by a margin offset. 



47. (Previously added) The 
further comprises using the ston d 
a plurality of request lines. 



rpethod of claim 37, wherein using the stored offset value 
offset value in the transmission of control information over 



48. (Previously added) The nethod of claim 47, wherein using the stored offset value 
further comprises: 

adjusting the phase of a block signal based on the stored offset value to produce a 
phase adjusted clock signal; an< 



9797-0022-999, RA 11 9 



10 



Amendment 

CAl: 346245.6 



USSN 09/353,547 



driving control information on the plurality of request lines using a corresponding 
plurality of output buffers, wherein timing of/each output buffer of the plurality of output 
buffers is controlled based on the stored offset value. 



49. (Previously added) The method 
transmitted to the slave device is a portion o 



of cl^im 37, wherein the control information 
an access request. 



50. (Currently amended) A master device operable to transmit data to a first slave device 
over a data line, the master device comprising: 

le a phase offset value corresponding to data 
transmission from the master device to the first slave device over the data line, wherein the 
phase aligner includes a first r e gist e r an addressable phase value register bank operable to 
store the phase offset value as a stored offset; and 

an output buffer operably coupled 10 the phase aligner, wherein the output buffer is 
operable to drive the data on the data line jbased on the stored offset in a first register of the 
addressable phase value register bank . 

5 1 . (Previously added) The master device of claim 50, wherein the phase aligner includes 
a phase rotator operable to receive a clock signal, wherein the phase rotator is operable to 
generate a phase adjusted clock signal fir Dm the clock signal based on the stored offset, 
wherein timing of the output buffer is controlled based on the phase adjusted clock signal. 



52. (Previously added) The master 
a phase locked loop. 

53. (Previously added) The master 
a delay locked loop. 



device of claim 51, wherein the phase rotator includes 



evice of claim 51, wherein the phase rotator includes 



54. (Previously added) The master 
periodically determines the phase offs 
the periodically determined phase offset 



55. (Previously added) The master 
least partially based on flight time of the 



evice of claim 50, wherein the phase aligner 
value corresponding to data transmission and stores 
value in the first register. 



device of claim 50, wherein the phase offset value is at 
data on the data line. 
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56. (Previously added) The master de\Ace of claim 50 further comprising a logic block 
operable to generate data that is sent to thf first slave device in order to determine the phase 
offset value. 



57. (Previously added) The master device of claim 50 further comprising receiving 
circuitry operable to receive data from the first slave device, wherein the data received from 
the first slave device is used by the phase aligner to determine the phase offset value. 

58. (Previously added) The master device of claim 57, wherein the phase aligner is 
operable to compare the data received iprom the first slave device with a clock signal to 
determine the phase offset value. 

59. (Previously added) The master/ device of claim 50 further comprising a plurality of 
output drivers coupled to the phase aligner, wherein each output driver of the plurality of 
output drivers drives data onto a corresponding data line based on the stored offset. 



op e rabl e to d e t e rmine a control phas 
transmission from th e mast e r d e vic e 



60. (Currently amended) Th e mast e r d e vic e of claim 50, wh e r e in th e phas e align e r is 

offset valu e corr e sponding to control information 



to a s e cond slav e d e vic e ov e r a r e qu e st lin e , wh e r e in th e 



phas e align e r includ e s a second r e gister op e rabl e to stor e th e control phase offset value as a 



stor e d control offs e t. 

A master device operable to 



transmit data to a first slave device over a data line and 



control information to a second slave device over a request line, the master device 



comprising: 

a phase aligner operable to determine a phase offset value corresponding to data 



transmission from the master device to the first slave device over the data line and a control 



phase offset value corresponding to 



control information transmission from the master device 



to the second slave device over the 



request line, wherein the phase aligner includes a first 



register operable to store the phase 



offset value as a stored offset and a second register 



operable to store the control phase 



pffset value as a stored control phase offset; 



a first output buffer operably coupled to the phase aligner, wherein the first output 



buffer is operable to drive the data 



pn the data line based on the stored offset; and 



a second output buffer oper iblv coupled to the phase aligner, wherein the second 



output buffer is operable to drive thte control information on the request line based on the 



stored control phase offset. 
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61 . (Previously added) The master device of claim 60 further comprising a control output 
driver operably coupled to the phase alignJer, wherein the control output driver is operable to 
drive control information on the request line based on the stored control offset. 

62. (Previously added) The master device of claim 61, wherein the phase aligner includes 
a phase rotator operable to receive a clock signal, wherein the phase rotator is operable to 
generate a phase adjusted clock signal from the clock signal based on the control phase offset, 
wherein timing of the control output d^ver is controlled based on the phase adjusted clock 
signal. 

63. (Previously added) The mastet device of claim 60 further comprising a plurality of 
control output drivers operably coupled to the phase aligner, wherein each control output 
driver of the plurality of control outcfut drivers is operable to drive control information on a 
corresponding request line based on/the stored control offset. 

64. (Currently amended) A master device operable to transmit control information to a 
first slave device over a request line, the master device comprising: 

a phase aligner operable to /determine a phase offset value corresponding to control 
information transmission from the/master device to the first slave device over the request 
line, wherein the phase aligner incfludes a register an addressable phase value register bank 
operable to store the phase offset value as a stored offset; and 

an output buffer operably coupled to the phase aligner, wherein the output buffer is 
operable to drive the control information on the request line based on the stored offset in a 
first register of the addressable phase value register bank . 

65. (Previously added) The master device of claim 64, wherein the phase aligner includes 
a phase rotator operable to receive a clock signal, wherein the phase aligner is operable to 
generate a phase adjusted clock signal from the clock signal based on the stored offset, 
wherein timing of the output buffer is controlled based on the phase adjusted clock signal. 

66. (Previously added) The ipaster device of claim 65, wherein the phase rotator includes 
a phase locked loop. 

67. (Previously added) The rfiaster device of claim 65, wherein the phase rotator includes 
a delay locked loop. 
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68. (Previously added) The master device of claim 64, wherein the phase aligner 
periodically determines the phase offset/value corresponding to data transmission and stores 
the periodically determined phase offset value in the first register. 

69. (Previously added) The master device of claim 64, wherein the phase offset value is at 
least partially based on flight time of/the control information on the request line. 

70. (Previously added) The masjfer device of clainv^ further comprising a logic block 
operable to generate data that is sent to the first slave device in order to determine the phase 
offset value. 

71. (Previously added) The master device of claim 64 further comprising receiving 
circuitry operable to receive data! from the first slave device, wherein the data received from 
the first slave device is used by the phase aligner to determine the phase offset value. 

72. (Previously added) The/master device of claim 71, wherein the phase aligner is 
operable to compare the data received from the first slave device with a clock signal to 
determine the phase offset value. 

73. (Previously added) The master device of claim 64 further comprising a plurality of 
output drivers coupled to the/phase aligner, wherein each output driver of the plurality of 
output drivers outputs drives/ control information onto a corresponding request line based on 
the stored offset. 
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